Response of the immune system of mammary tumor-bearing rats to cyclophosphamide and soluble low-molecular-mass tumor-associated antigens: rate of lymphoid infiltration and distribution of T lymphocytes in tumors.
We have shown previously that soluble low-molecular-mass tumor-associated antigens (sTAA) promote the anti-tumor effect of the anticancer drug cyclophosphamide (CPA) on rat mammary carcinogenesis. In this study, we analyzed the possible mechanism underlying this phenomenon. Studies were performed on tumors obtained from the following groups of mammary tumor-bearing rats: i) control rats, ii) rats treated with sTAA, iii) rats treated with CPA, iv) rats treated with CPA and sTAA. All analyzed tumors represented different types of invasive duct carcinomas. The rate of lymphoid infiltration and T cell content (CD4+ and CD8+ cells) of tumors were analyzed immunohistochemically. In parallel, mitotic index was evaluated in tumor cells. In tumor-bearing rats, high lymphoid proliferation was found at the periphery of tumors, and to a lesser extent deep inside the tumors. In control tumors, CD4+ T cell content was very low whereas CD8+ cells were highly abundant, especially at the tumor periphery. Treatment with sTAA significantly increased the total number of lymph cells and the number of CD8+ lymphocytes inside the tumors. Cytoplasmic vacuolization, decreased mitotic index and various degrees of fibrosis were the most distinct changes in tumors treated with CPA alone. CPA also sharply decreased the activity of all lymph cells studied, especially of CD4+ lymphocytes which could no longer be observed following this treatment. The combined treatment of CPA and sTAA increased the number of lymph cells, although they did not reach control levels. Inhibition of mainly CD4+ lymphocyte synthesis of CPA was confirmed by the low CD4/CD8 ratio, which increased slightly after the combined treatment with CPA and sTAA. Findings in the present study demonstrate that vaccination with sTAA actively promotes the generation of the host's antitumor immune response.